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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 1-2, 13 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,046,967 to Takagi et al. in view of U.S. Patent Pub. 
2001/0021 148 A1 to Yokoyama et al. 

Regarding claim 1 , Takagi discloses the disc drive apparatus comprising: 
scanning means for scanning a record track of an optical disc and for generating a read 
signal (Fig. 1 , column 3, lines 20-56); actuator means for controlling the positioning of at 
least one read/write element of said scanning means with respect to the disc (Fig. 1 , 
column 3, lines 20-56); a control circuit for receiving said read signal and generating at 
least one actuator control signal on the basis of at least one signal component of said 
read signal (Fig. 1, column 3, lines 20- 56); wherein the control circuit comprises: means 
for calculating at least one error signal on the basis of the said read signal (Fig. 2, 
columns 3-4, lines 57-2); error signal processing means for receiving said at least one 
error signal and for outputting derived signals (Fig. 2, columns 3 line 57 to column 4 line 
2); shock detector means (1 1 ) for generating a shock indication signal and generating a 
shock indication signal from the said first derived signal (Fig. 3 columns 3 line 57 to 
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column 4 line 19); the actuator control signal generator means being coupled to receive 
the shock indication signal from the shock detector means (Fig. 3, column 4, lines 3-19). 
Takagi is deficient to disclosing the disc drive apparatus comprising: actuator control 
signal generator means having at least one variable control parameter, for receiving one 
of said derived signals from said error signal processing means and for processing this 
derived signal for generating an actuator signal; and the actuator control signal 
generator means being designed to set a first value for said variable control parameter 
during normal operation, and to set a second value for said variable control parameter 
when said shock indication signal indicates the occurrence of a shock; wherein said 
actuator control signal generator means is designed to perform sliding mode control. 

However, Yokoyama discloses the disc drive apparatus comprising: actuator 
control signal generator means having at least one variable control parameter, for 
receiving one of said derived signals from said error signal processing means and for 
processing this derived signal for generating an actuator signal (Fig. 9A-B, paragraphs 
110-111); and the actuator control signal generator means being designed to set a first 
value for said variable control parameter during normal operation, and to set a second 
value for said variable control parameter when said shock indication signal indicates the 
occurrence of a shock (Fig. 13-14B, paragraph 22). Takagi and Yokayama are 
analogous art because they are from the same field of endeavor with respect to optical 
disk apparatuses. 

At the time of invention, it would have been obvious to a person of ordinary 
skilled in the art to create an optical disc apparatus that comprises a scanning means 
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for scanning a record track on the optical disc and an actuator control signal generator 
means having at least one variable control parameter. The suggestion/motivation would 
have been for defect detection as taught by Takagi in view of Yokayama (Fig. 14A-B, 
paragraph 22). 

Regarding to claim 2, Takagi as modified discloses the disc drive apparatus, 
wherein said first processed signal comprises said predicted position signal (Fig. 3, 
column 4, lines 3-19) and wherein said shock detector means are designed to generate 
said shock indication signal on the basis of said predicted position signal (Fig. 3, column 
4, lines 3-19). 

Regarding to claim 13, Takagi is deficient to disclosing the disc drive apparatus, 
wherein said control circuit further comprises: disturbance estimator means for receiving 
said actuator signal from said actuator control signal generator means; the disturbance 
estimator means being designed to generate an estimated disturbance signal on the 
basis of said actuator signal and said third derived signal; wherein said actuator control 
signal generator means is coupled to receive said estimated disturbance signal from the 
disturbance estimator means actuator control signal generator means being designed to 
calculate its output signal on the basis of said estimated disturbance signal; and the disc 
drive apparatus for receiving a third derived signal from said error signal processing 
means. 

However, Yokoyama discloses the disc drive apparatus, wherein said control 
circuit further comprises: disturbance estimator means for receiving said actuator signal 
from said actuator control signal generator means (Fig. 16A-B, paragraphs 31-32); the 
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disturbance estimator means being designed to generate an estimated disturbance 
signal on the basis of said actuator signal and said third derived signal (Fig. 16A-B, 
paragraphs 31-32); wherein said actuator control signal generator means is coupled to 
receive said estimated disturbance signal from the disturbance estimator means (Fig. 
16A-B, paragraphs 31-32), said actuator control signal generator means being designed 
to calculate its output signal on the basis of said estimated disturbance signal (Fig. 9A- 
B, paragraphs 110-111). 

Yokoyama is deficient to disclosing the disc drive apparatus for receiving a third 
derived signal from said error signal processing means. 

However, Ramano discloses the disc drive apparatus for receiving a third derived 
signal (or3) from said error signal processing means (Fig. 3E, columns 7- 8, lines 31- 
21). In addition, the same motivation is used as the rejection for claim 1 . 

Regarding to claim 15, Takagi discloses the disc drive apparatus, wherein said 
actuator signal generated by said actuator control signal generator means is a digital 
actuator signal (Fig. 1 , column 3, lines 20-56), and wherein said control circuit further 
comprises: D/A signal processing means for receiving said digital actuator signal from 
said actuator control signal generator means and for generating an analogue actuator 
signal (Fig. 1, column 3, lines 20-56); preferably, noise filter means for receiving said 
analogue actuator signal from said D/A signal processing means and for generating a 
filtered actuator signal (Fig. 1 , column 3, lines 20-56); actuator driver means for 
receiving said analogue actuator signal from said D/A signal processing means or 



Application/Control Number: 10/539,312 Page 6 

Art Unit: 2627 

receiving said filtered actuator signal, and for generating an actuator drive signal (Fig. 1 , 
column 3, lines 20-56). 

Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 6,046,967 to Takagi et al. in view of U.S. Patent Pub. 2001/0021 148 A1 to 
Yokoyama et al. in further view of U.S. Patent No. 5,847,895 to Romano et al. in further 
view of U.S. Patent No. 6,465,981 B2 to Zhang et al. in further view of US 7,349,296 to 
Akkermans et al . 

Regarding claim 3, see the discussion of Takagi et al, Yokoyama et al, Romano 
et al in claim 8 above. Takagi as modified is deficient to disclosing the disc drive 
apparatus, wherein said shock detector means comprise: a low pass filter for receiving 
said predicted position signal; and a comparator for receiving an output signal from said 
low pass filter and for providing said shock indication signal. 

However, Akkermans discloses the disc drive apparatus, wherein said shock 
detector means comprise: a low pass filter for receiving said predicted position signal 
(Fig. 7, columns 6-7, lines 50-17); and a comparator for receiving an output signal from 
said low pass filter and for providing said shock indication signal (Fig. 7, columns 6-7, 
lines 50-17). 

Takagi, Yokoyama, Romano, Zhang, and Akkermans are analogous art because 
they are from the same field of endeavor with respect to optical disk apparatuses. 

At the time of invention, it would have been obvious to a person of ordinary 
skilled in the art to create a disc drive apparatus comprising: a scanning means for 
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scanning an optical disc and a comparator for receiving an output signal from a low 
pass filter. The suggestion/motivation would have been in order to compare the signal to 
a reference signal to determine if the output signal is an error signal as taught by Takagi 
in view of Akkermans (Fig. 7, columns 6-7, lines 50-17). 

Regarding claim 4, Takagi as modified is deficient to disclosing the disc drive 
apparatus, wherein said low pass filter has a cut-off frequency in the order of about 850 
Hz. 

However, Akkermans discloses the disc drive apparatus, wherein said low pass 
filter has a cut-off frequency in the order of about 850 Hz (Column 1 , lines 59-61 ). In 
addition, the same motivation is used as the rejection for claim 3 above. 

Regarding to claim 5, Takagi as modified is deficient to disclosing the disc drive 
apparatus, wherein said comparator is designed to compare the output signal from said 
low pass filter with a predefined threshold value which, in the case of radial control, 
corresponds to approximately 25% of the track pitch. 

However, Akkermans discloses the disc drive apparatus, wherein said 
comparator is designed to compare the output signal from said low pass filter with a 
predefined threshold value which, in the case of radial control, corresponds to 
approximately 25% of the track pitch (Fig. 2 and 3, column 4, lines 37-63). In addition, 
the same motivation is used as the rejection in claim 3 above. 

Regarding to claim 6, Takagi as modified is deficient to disclosing the disc drive 
apparatus, wherein said comparator is designed to compare the output signal from said 
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low pass filter with a predefined threshold value which, in the case of radial control, 
corresponds to approximately 20% of the track pitch. 

However, Akkermans discloses the disc drive apparatus, wherein said 
comparator is designed to compare the output signal from said low pass filter with a 
predefined threshold value which, in the case of radial control, corresponds to 
approximately 20% of the track pitch (Fig. 7, columns 6-7, lines 50-17). In addition, the 
same motivation is used as the rejection for claim 3 above. 

Claims 7-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 6,046,967 to Takagi et al. in view of U.S. Patent Pub. 2001/0021 148 A1 
to Yokoyama et al. in further view of U.S. Patent No. 5,847,895 to Romano et al. 

Regarding to claims 7-10, Takagi fails to disclose the disc drive apparatus, 
wherein said error signal processing means comprises a state estimator which is 
coupled to receive said actuator signal from said actuator control signal generator 
means; wherein said state estimator is designed to calculate a predicted position signal 
in accordance with the formula, wherein said state estimator is designed to calculate a 
predicted speed signal in accordance with the formula, wherein Ad (2x2) and Bd (2xl) 
are constant matrices and vectors for the discrete model of the actuator; and wherein 
x(k) and v(k) are estimated values for the current position and the current speed of the 
actuator, respectively; and wherein said state estimator is designed to calculate x(k) and 
v(k) in accordance with the formulas, wherein Lres and Lv are the estimator gains, 
preferably determined by the Linear Quadratic Regulator (LQR) method. 



Application/Control Number: 10/539,312 Page 9 

Art Unit: 2627 

However, Yokoyama discloses the disc drive apparatus, wherein said error signal 
processing means comprises a state estimator which is coupled to receive said actuator 
signal from said actuator control signal generator means (Fig. 16A-B, paragraphs 31- 
32); wherein Ad (2x2) and Bd (2xl) are constant matrices and vectors for the discrete 
model of the actuator (Fig. 3A, columns 5-6, lines 12-6). 

At the time of invention, it would have been obvious to a person of ordinary 
skilled in the art to create an optical disc apparatus that comprises a scanning means 
for scanning a record track on the optical disc and an actuator control signal generator 
means having at least one variable control parameter. The suggestion/motivation would 
have been for defect detection as taught by Takagi in view of Yokayama (Fig. 14A-B, 
paragraph 22). 

Yokoyama is deficient to disclosing the disc drive apparatus wherein said state 
estimator is designed to calculate a predicted position signal in accordance with the 
formula; wherein said state estimator is designed to calculate a predicted speed signal 
in accordance with the formula; wherein x(k) and v(k) are estimated values for the 
current position and the current speed of the actuator, respectively; and wherein said 
state estimator is designed to calculate x(k) and v(k) in accordance with the formulas, 
wherein Lres and Lv are the estimator gains, preferably determined by the Linear 
Quadratic Regulator (LQR) method. 

However, Ramano discloses the disc drive apparatus wherein said state 
estimator is designed to calculate a predicted position signal in accordance with the 
formula(Fig. 3A, columns 5-6, lines 13-6); wherein said state estimator is designed to 
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calculate a predicted speed signal in accordance with the formula (Fig. 3A, columns 5-6, 
lines 13-6); wherein x(k) and v(k) are estimated values for the current position and the 
current speed of the actuator, respectively (Fig. 3E, columns 7-8, lines 31-13); and 
wherein said state estimator is designed to calculate x(k) and v(k) in accordance with 
the formulas, wherein Lres and Lv are the estimator gains, preferably determined by the 
Linear Quadratic Regulator (LQR) method (Fig. 3A, columns 5-6, lines 12-6). In 
addition, the same motivation is used as the rejection for claim 2. 

Regarding claim 1 1 , Takagi and Yokayama are both deficient to disclosing the 
disc drive apparatus wherein said actuator control signal generator means is designed 
to perform sliding mode control. 

However, Ramano discloses the disc drive apparatus wherein said actuator 
control signal generator means is designed to perform sliding mode control (Fig. 6, 
columns 8-9, lines 66-20). 

Takagi, Yokoyama, and Ramano are analogous art because they are from the 
same field of endeavor with respect to optical disk apparatuses. 

At the time on invention, it would have been obvious to a person of ordinary 
skilled in the art to create an optical disc apparatus that comprises a scanning means 
for scanning a record track on the optical disc and have an actuator control signal 
generator means designed to perform sliding mode control. The suggestion/motivation 
would have been in order to generate an error signal as taught by Ramano (Fig. 6, 
columns 8-9, paragraph 22). 
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Claims 12 and 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 6,046,967 to Takagi et al. in view of U.S. Patent Pub. 2001/0021 148 A1 
to Yokoyama et al. in further view of U.S. Patent No. 5,847,895 to Romano et al. in 
further view of U.S. Patent No. 6,465,981 B2 to Zhang et al. 

As to claim 12, Takagi is deficient to disclosing the disc drive apparatus, 
disclosing the disc drive apparatus, wherein said error signal processing means is 
designed to calculate estimated values x(k) and v(k) for the current actuator position 
and speed; wherein the actuator control signal generator means is coupled to receive 
said estimated current actuator position and speed signals from said error signal 
processing means; and wherein said actuator control signal generator means is 
designed to calculate its output signal on the basis of the estimated values received 
from said error signal processing means and wherein said actuator control signal 
generator means is designed to calculate its output signal according to the formula, 
wherein kk1 and kk2 and k are coefficients determined by the actuator dynamic 
characteristics and the SMC controller gains; wherein S(k) = gres'x(k)+gv'v(k) = 0 
describes a time-invariant surface in the state space, "gres" and "gv" being constants 
which are selected such that S(k)=0 defines a stable sliding surface; wherein 
sat(gres'x(k)+gv'v(k)/0) defines a saturation function; and wherein s is a gain factor 
being the said variable control parameter of the SMC actuator control signal generator 
means; and wherein x(k) and v(k) are signals representing values for the current 
actuator position and speed; wherein x(k) and v(k) are signals representing values for 
the current actuator position and speed; wherein said actuator control signal generator 
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means is designed to calculate its output signal according to the formula, wherein kkl 
and kk2 and k are coefficients determined by the actuator dynamic characteristics and 
the SMC controller gains; wherein S(k) = gres'x(k)+gv'v(k) = 0 describes a time-invariant 
surface in the state space, "gres" and "gv" being constants which are selected such that 
S(k)=0 defines a stable sliding surface; wherein sat(gres'x(k)+gv'v(k)/ct>) defines a 
saturation function; and wherein s is a gain factor being the said variable control 
parameter of the SMC actuator control signal generator means. 

However, Yokoyama discloses the disc drive apparatus wherein x(k) and v(k) are 
signals representing values for the current actuator position and speed (Fig. 17A-C, 
paragraphs 33-36) wherein said error signal processing means is designed to calculate 
estimated values x(k) and v(k) for the current actuator position and speed (Fig. 17A-C, 
paragraphs 104- 106); wherein the actuator control signal generator means is coupled 
to receive said estimated current actuator position and speed signals from said error 
signal processing means (Fig. 17A-C, paragraphs 104-106); and wherein said actuator 
control signal generator means is designed to calculate its output signal on the basis of 
the estimated values received from said error signal processing means (Fig. 9A-B, 
paragraphs 110-111 ). 

Takagi and Yokayama are analogous art because they are from the same field of 
endeavor with respect to optical disk apparatuses. 

At the time of invention, it would have been obvious to a person of ordinary 
skilled in the art to create an optical disc apparatus that comprises a scanning means 
for scanning a record track on the optical disc and an actuator control signal generator 



Application/Control Number: 10/539,312 Page 13 

Art Unit: 2627 

means having at least one variable control parameter. The suggestion/motivation would 
have been for defect detection as taught by Takagi in view of Yokayama (Fig. 14A-B, 
paragraph 22). 

Takagi as modified are deficient to disclosing the disc drive apparatus, wherein 
said actuator control signal generator means is designed to calculate its output signal 
according to the formula, wherein kkl and kk2 and k are coefficients determined by the 
actuator dynamic characteristics and the SMC controller gains; wherein S(k) = 
gres'x(k)+gv'v(k) = 0 describes a time-invariant surface in the state space, "gres" and 
"gv" being constants which are selected such that S(k)=0 defines a stable sliding 
surface; wherein sat(gres'x(k)+gv'v(k)/ O) defines a saturation function; and wherein s is 
a gain factor being the said variable control parameter of the SMC actuator control 
signal generator means. 

However, Ramano discloses the disc drive apparatus, wherein said actuator 
control signal generator means is designed to calculate its output signal according to 
the formula, wherein kkl and kk2 and k are coefficients determined by the actuator 
dynamic characteristics and the SMC controller gains (Fig. 5, column 8, lines 21-34); 
wherein S(k) = gres'x(k)+gv'v(k) = 0 describes a time- invariant surface in the state 
space, "gres" and "gv" being constants which are selected such that S(k)=0 defines a 
stable sliding surface (Fig. 3C, column 6, lines 40-53). 

Takagi, Yokoyama, and Ramano are analogous art because they are from the 
same field of endeavor with respect to optical disk apparatuses. 
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At the time on invention, it would have been obvious to a person of ordinary 
skilled in the art to create an optical disc apparatus that comprises a scanning means 
for scanning a record track on the optical disc and have an actuator control signal 
generator means designed to perform sliding mode control. The suggestion/motivation 
would have been in order to generate an error signal as taught by Ramano (Fig. 6, 
columns 8-9, paragraph 22). 

Takagi as modified are deficient to disclosing the disc drive apparatus wherein 
sat(gres'x(k)+gv'v(k)/0) defines a saturation function; and wherein s is a gain factor 
being the said variable control parameter of the SMC actuator control signal generator 
means. 

However, Zhang discloses the disc drive apparatus wherein sat(gres'x(k)+gv'v(k)/ 
O) defines a saturation function (Fig. 3, column 4, lines 26- 39); and wherein s is a gain 
factor being the said variable control parameter of the SMC actuator control signal 
generator means (Fig. 3, 318, column 3, lines 52-61 ). 

Takagi, Ramano, and Zhang and Yokoyama are analogous art because they are 
from the same field of endeavor with respect to optical disk apparatuses. 

At the time of invention, it would have been obvious to a person of ordinary 
skilled in the art to create a disc drive apparatus comprising: a scanning means for 
scanning an optical disc and an equation that describes the actuator dynamic 
characteristics. The suggestion/motivation would have been in order to make a VCM 
loop for stabilizing the closed-loop system as taught by Takagi in view of Zhang 
(Columns 3-4, lines 57-1 1 ). 
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As to claim 14, Takagi as modified is deficient to disclosing the disc drive 
apparatus, wherein said error signal processing means is designed to calculate 
estimated values x(k) and v(k) for the current actuator position and speed; wherein the 
actuator control signal generator means is coupled to receive said estimated current 
actuator position and speed signals from said error signal processing means; and 
wherein said actuator control signal generator means is designed to calculate its output 
signal on the basis of the estimated values received from said error signal processing 
means, and wherein said actuator control signal generator means is designed to 
calculate its output signal according to the formula, wherein kkl and kk2 and k are 
coefficients determined by the actuator dynamic characteristics and the SMC controller 
gains; wherein S(k) = gres'x(k)+gv'v(k) = 0 describes a time-invariant surface in the 
state space, "gres" and "gv" being constants which are selected such that S(k)=0 
defines a stable sliding surface; wherein sat(gres'x(k)+gv'v(k)/ O) defines a saturation 
function; and wherein s is a gain factor being the said variable control parameter of the 
SMC actuator control signal generator means; and wherein x(k) and v(k) are signals 
representing values for the current actuator position and speed. 

However, Yokoyama discloses the disc drive apparatus wherein said error signal 
processing means is designed to calculate estimated values x(k) and v(k) for the current 
actuator position and speed (Fig. 17A-C, paragraphs 104- 106); wherein the actuator 
control signal generator means is coupled to receive said estimated current actuator 
position and speed signals from said error signal processing means (Fig. 17A-C, 
paragraphs 104-106); and wherein said actuator control signal generator means is 



Application/Control Number: 10/539,312 Page 16 

Art Unit: 2627 

designed to calculate its output signal on the basis of the estimated values received 
from said error signal processing means (Fig. 9A-B, paragraphs 110-111 ) and wherein 
x(k) and v(k) are signals representing values for the current actuator position and speed 
(Fig. 17A-C, paragraphs 33-36). 

It would have been obvious to have modified Takagi with the teaching of 
Yokoyama. In addition, the same motivation is used as the rejection for claim 12. 

Ramano is deficient to disclosing the disc drive apparatus, wherein said actuator 
control signal generator means is designed to calculate its output signal according to 
the formula, wherein kkl and kk2 and k are coefficients determined by the actuator 
dynamic characteristics and the SMC controller gains; wherein S(k) = gres'x(k)+gv'v(k) 
= 0 describes a time-invariant surface in the state space, "gres" and "gv" being 
constants which are selected such that S(k)=0 defines a stable sliding surface; wherein 
s is a gain factor being the said variable control parameter of the SMC actuator control 
signal generator means. 

However, Ramano discloses the disc drive apparatus, wherein said actuator 
control signal generator means is designed to calculate its output signal according to 
the formula, wherein kkl and kk2 and k are coefficients determined by the actuator 
dynamic characteristics and the SMC controller gains (Fig. 5, column 8, lines 21-34); 
wherein S(k) = gres'x(k)+gv'v(k) = 0 describes a time- invariant surface in the state 
space, "gres" and "gv" being constants which are selected such that S(k)=0 defines a 
stable sliding surface (Fig. 3C, column 6, lines 40-53). 
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Takagi, Yokoyama, and Ramano are analogous art because they are from the 
same field of endeavor with respect to optical disk apparatuses. 

It would have been obvious to have modified Takagi as modified with the 
teaching of Ramano. In addition, the same motivation is used as the rejection for claim 
2. 

Ramano is deficient to disclosing the disc drive apparatus wherein s is a gain 
factor being the said variable control parameter of the SMC actuator control signal 
generator means. 

However, Zhang discloses the disc drive apparatus wherein s is a gain factor 
being the said variable control parameter of the SMC actuator control signal generator 
means (Fig. 3, 318, column 4, lines 52-61 ). In addition, the same motivation is used as 
the rejection for claim 12. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kezhen Shen whose telephone number is (571) 270- 
1815. The examiner can normally be reached on Monday-Friday 10am-6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Feild can be reached on (571 ) 272-4090. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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